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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nickel 
positive electrode for an alkaline storage battery, 
which is high in discharge voltage, develops a 
high utilization factor upon large current 
discharging (with excellent large current ^ 
discharging characteristics) and develops a high g 



utilization factor upon high temperature charging, § 
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and an alkaline storage battery. 
SOLUTION: For the nickel positive electrode 
comprising, as a main component, a positive 
active material which is nickel hydroxide 
containing at least magnesium in a state of a 
solid solution, and in which the content of 
magnesium is not lower than 2 mol% to not 
higher than 7 mol% based on all metal elements 
in nickel hydroxide, the active material is powder 

having a tap density of at least 1.9 g/cc, a half width of a peak in a (101) plane 
situated near 2e=37-40° in X-ray diffraction using CuKa-rays falls within a range 
of 0.7-1.2, and a sulfate group contained in crystals is 0.5% by weight or less, the 
positive electrode contains oxide powder containing at least one selected from the 
group consisting of Y, Yb, Lu, Ti and Ca, and at least sodium hydroxide is 
contained in an electrolyte. 
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i*V^ (p Hft^7)3tV^) 2 0 = 3 7-'4O" Mi£ 

<^ (10 1) ^(DH^—^^^m^Tb^^^J^^s 0. 6 3'-' 
1, 3 1" "t^fcofco 

[0 0 5 2] Hi[teo^ffi*i;&^S?i^1^>^:7^/i-4rffii^«t 

LT. mmmi tmmici.xFim^^mmm^i'fmi.. ^ 

T. 1 2 OmA<?:»mSfLT*l 5BtPBl=temL. 2 4 0mA<O 

^*i9ilL. tkm^M^^^^'^i.tz'ik. A (2 4 0m 

AScms^F) ?:»aiLfCo *fc. iSfeOi^'Y^/^r'^^. 12 
OmAOffigST*! S^^^^ffiL. 3 6 0 0 m AT'^gC® 
-^OSkm^fi^a^^flJffl^C (3 6 0 OmASSc*^) 

[0 0 5 3] 3 mjlE^®l(7)^m^^i-lllT*feo 

20 (10 1) m<D^mmtmm2 4 0TnAMcmm^x 

fc^o ^(Dm^^h. (10 1) m(o^^m^M-^^o . 7" u 

±Xi&mMM (2 4 0mA) Bt(c:i^V^*IJffl*^^L. tJ)^ 
1. 2° J^Tt*iS^3BcS (3 6 0 0mA) ^^;l^Sv^ 

■r5Xig|[plJfC02 0 = 3 7 — 4 0" {vTifiO (10 1) s 
Ob'-iJ^N^^ffiiHO. 7W_bl. 2tATT*fe'5r <!r;iS^f$ 

[0 0 5 41 (*iSfi?*j 5 ) mmm 1 {^isttosii^sjK^ 

10 0 5 5] #btL/'c^s*s&^b^*&*{i. v^-rttt¥ 
i^n^i 0 mncD^^i^mxh^ . ^yy^mm\^i. 9 

40 g/cm3il^±r*fcoycio *fc. V^-r^^t5-Ni (O 
H) 2m.(D^nX^^ . -^^^>v''>A@^fi(i5^/^% 
-efco/co :iyc. ^^IsatiO. 0 5~i, 0Sfl:%co 
iSfflT*>o;^Co *fc. CuKaj6SSrffl^^fclX^R[HI^^f^^•^ 
— >*l5^Lfci: 2 0=3 7 — 40" W-iStD (1 

0 1) ap(7)e— >^^»iiio, 9±o. 1" r-fcofco 
[0 0 5 6] w\u<Dmmm.^^mtmt^^^i^':f^v:^m 
mntx^x. mmmi tmm\z\^xv^mm^mm.^v^m 

^;l:^oV^T. 1 2 OmAcoSjSftT'l SB^r^^^mU. 240 

50 mA(omxM.xmmm&i, ov^xwLm.-t^^i&m'^^ 
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m^M^^hmmm 0 e 0 omAi&m^) ^ffmu/co 

[0 0 5 7] 114 ft. ftfnSHS^O^^Sr^i-lllT'fco 

^L^ffic7:)^^»<i: 3 6 0 OmAtkm^(Dmmmt(D 

5mA%^j<Txmmnm oeoomA) B#^;li§v^^lJffl 
[0 0 5 8] mmm e ) -^mm 1 (^iiseofiiifeiK)^^ 

LT. S^SilSl^<^>M«^ 2 0- 7 0*C 

[0 0 5 9] nhthfz^m7^m\:.mm^n. v>-rtv^^ 

g/c m3jL^±T^ofCo :^fci> V^-ftlt>/3-Ni (O 

H) 2M<7)¥teT*fe'9. -^^■t^iX'>A@^»(t5^/l-% 
T'fcofCo ^g^SaitO. 3±0. OlS*%f^ 

mmxhofzo t.tz. cuKam^m\^^tzxmm9f^<^ 

->^mmVfzt Z^. 2 0 = 3 7-40" MificO (1 
0 1) ffi(7:)t°— ^J^^ffitiJ^O. 9±0. 1" -efeofco 

*fc. SiS3^al^<?5?as<7:)5tv^^cJ: 19. 20 = 37-4 
0' njS:<D (101) fficot'-iJ'SSSAtcM-rs. 20 

= 37-40° ^^^i£(0 (001) ffiO ^ gS^B <7)it 
B/A;65l. 0—1. 3(7:>mWt^J:^tZo 
[0 0 6 0] StIl^^^fc•-^5^*it;&5S?i51^>':7^y^'Sr?g 

i^K^LT. mmmi tmmi:i'Lxmm^mmm^i'^m 

^C^o^/^T. 1 2 OmAcD«j)ET'l 5B#PB^^mL> 24 0 

mA(omsftr-®?&mffi i . o v^TScm-t•53tS5c®i^-^' 

4OmASJcm0#) ^^ttiLfCo ^/C. i[k(D'^4 ^yl^X 

1 2 OmAOffiijSt'l 5B§F«1^®L. 3 6 0 0mA 
Ti*®L. ^(DWcm^&^^hmmmC O e O OmASJc 

[0 0 6 1 1 U 5 ii. StllS^^O^m^^f i^T^feo 
(1 0 1) ®<7)t°->^5Sa[AtC^-r5. (001) 
ffi(Df-:^3SftB0Oj:t:B/A^ 3 6 0 0 m Ai*fl:B#(7)*IJ 

^^^(7)§g^^^-r4*'t*HT$?5o rcDEl/iJ^b. B/A 

c7){iS;0U. lU±XMmMcn (3 6 0 0mA) Bfdigl^ 

tCiSJ653ti^{C{i. CuKaj^Sr^fflt-5Xi^lH]W<^2 
0 = 3 7 — 4 0° f^iS(C>fiSi-5 (10 1) ffi(Dt'— ^ 
ACl^-r^. 20 = 18-21° ^i-iSl;i>f4S1-5 (0 0 

I) St:ot:''-^3£^BOi:l:B/A;6S 1 . ijl^iT'^^^ 
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t^5»4Lv\ mt^mm(ojEmiSi^m^m\^-fzm 

[0 0 6 2] (^js^-j 7 ) mmm i 
^^^^4=^;ljov^T. nhthtz^mmimmmi:mm=^^< 

t;i*P;t. 3 5t:T'pH;^>Si 2S:Stj^i-5<t 

1 omm%tfi:^x.o\cmm\.fz^ v^m\.tz7i^m\:.^^< 
v^wm^\^y^m\.fz'i3k. m^^m^n^fz^ z^x 
m^tifz7i<.mit^y<j^ h^mn^i^. i o ^ m 

(D^VtB^xh ^^y -r^mi^ 1 . 9 g / c m3 r-*> 

[0 0 6 3] mm7i<^mit^y</i^hmmmm(D^'M: 
mm^]^T(Dmmi,^xy)notz, ^-r. 7i<^mit=^y<^^h 
20 ^mBm^i 4 5 mM%(D7kmit:^ v ^ j^7kmm<Dmm^ 

^m^^. zn^^^^ 1^ ^mmcDmm^m^tz^mm 

m-^xm^^^tzo ^(Dmm^xox. n^mm(D7i^mit:=^ 

htifz=iy<ji^hmim^mBM^yi^mi^fzm. 

[0 0 6 4] ^—h*p^ hv—mz,xr)±^m<Dh—^/i^ 

30 V.fZo 

[0 0 6 5] /^db\ mmyi^mit=^>^<j\^vwm^mz.^W: 
xK^±^\^^m^^i.fzo 

[0 0 6 6] z(D:=iy</uhmimmmm^^^^wt\. 
mmwi tmm^ci.xF^m^^mmm^i'fmi.. 

1 2 0mA<7)®'i5ftT-l 5B$Pfl^®L. 2 4 0mA60 

^0 nm.xMMm&i . ov^xn.'m.-t^fmiW.'^^ ^ 

j!^»9 31L. Scm^ft;6S^^Lfc?i. 12 0mA(Dm*T' 
1 5Btrsl5Emb. 3 6 0 OmAT'iiJcmL. -tOScffi^fi 
;6>ib*IJffl* (3 6 0 0mAi*m^) ^^fflLfdo 
[0 0 6 7] -^(^^m. ^IJffi'^9 0%<^ffiV>f6^^Lyh 

xM\^^'m.^^mz.mfix\^^fzo 
50 [0 0 6 8] mmm s ) mmm i '^m(r>^mmML=^^ 
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[0 0 6 9] 3/-</l-h^i$)ffi^^^3tf J:<9/h 

[0 0 7 01 (^Jfe^iJ 9 ) l IcIB^cO^ y ^yUIE 

Lr{^KLfc:^:y<5r/ViEll^ffiV>. mmWi^S mo \/ 
1 c^Tk^^k::*' U 2mo 1/1 OTKg^^b':^ h y "i^A 



16 



10 



[0 0 7 1 ] SJ601J9 t]:t®.mi(DV]mmm^mM^m 

\t.mMmm(07i^tmf^^o 2 O'CtCiJoV^r. 12 0m 
A(7)«;SfET* 1 5R$rBl?£mL. 2 4 OmACDm?5ftT'm?l!l® 

1^. 4 5t:(C:JoV^T. 1 2 OmA(Omi5ftT*l 5B#PB^3t® 
L. 2 0t:iCjoV^T. 2 4 OmA(7:>liatT^^?lfeaJil . 

(4 5x:^m^) ^Sffibfco (*2) tc, 

[0 0 7 2] 
[^2] 





mmnwm^ (%) 






A (2 0'C^?l) 


B (4 5'C^?g) 


2 0=^5^*^^^; 


%W\ 9 


9 8% 


7 8% 


1 . 2 8V 




9 8% 


6 0% 


1 . 2 8V 



[0 0 7 3] m2) t^hmht^fj:^o\^. mMmt^a^ 

?;^^/^^l^L< rp|Jii-5r ^;^^:b;6^5o ''c^^t^. J^cSSJEt:: 

[0 0 7 4] r r-cfimss^^Ji -e-g^^Lfc^i^jS 

&fflv^fc;55^ ^^fe0iJ3~8-e^^L/^l^§ife«^::iov^r 

[0 0 7 5] (*j^^!iio) mmm9{cum(Drji^:^v 

mMmcMl.X0--7mo 1/1 t^j:^Xo\^Vtio 

'^(Om. ^r/l-;^ y^S*^<k4*?ftS:«>^7mo 1/ 

tZo Wmij^^n. 2 0t:^CioV^T. 1 2 OmAcomisftT* 
1 5 0#rp1?E^U. 2 4 OmAtT^miSTmSiiaiE 1 . OV 

•^X^tz'ik. 4 5t:l:::*5V^T. 1 2 OmA(?>m}5ftT*l 5B# 
F«l^mL. 2 0t:^C^oV^T. 2 4 OmAO®j)fLT*lli&ffi 

El. oviTScffiL. ^(7:)Scm^fl:;6^e>e^Ko^iJffl 

V^T. 1 2 OmA(7)mSftT-l 5B#FB^?Efl;L. 2 OX:{Z^ 
V^T. 3 6 0 0 mAcomSSr^SMlllBE 1 . OV^T-JJcM 



[0 0 7 6] H 6 Jl. tulS^®lcO^:i:Sr^-rillT*fco 

ykmt-r h y "^^-^^fi-s*?: 4 5x:x^m\^fzm<r>m 
mm^x.x/3 6 0 omAjfcfl:B#(7)fij^^^cor^#.^^i- 

Imo 1 / 1 J^±-CJgt^^® (45t:) ^tCi^V>flJffl^ 
S:^ L. /?)^o. 5 m o 1/1 KXTXM^Wcm, (3 6 0 0 

mA) m{zm\^^mmm^^^:i t^'^t^^^^o tsor. m 
30 ^u^m^j)m^^xfMm^m^i±^Mi^^fzi^\^\^. im 

o 1/1 W± 5 mo 1/1 JWT-CfeS:: t;65$f^Lv\ 

[0 0 7 7] (*i60ij 1 1 ) mmm i {cum(OT7u:tf y 
«m?l!l^tM*^^tc:^ov^T. ffl:ft?^^tc5mo i / 1 ct)*^ 

{b:;^? y 2mo 1/1 <D7i<.mt'r h y -J^Aco^l^^i^ 

^f^MLfCo 2 Ot:(C:JoV^T. 12 0mA 

(7:)mi)fLT'l 5mm^M\^. 2 4 OmACOa:^^T*SJtllSEE 

1. ov^xmmir^^tkm-^^ i^y^^^^Mv. mm 

^M^^^'^l.fzm. 4 5T:iC^oV^T. 12 0mA(7)m«ft 

40 X15^m^m\^. 2 0°Ci,Z^l^X. 2 4 OmA(DS:v5fc 

-emiliiSJEi. ov^TSfemL. -^co^m^i/^^^fg-^ 

Ot:^;l^oV^T. 1 2 OmA(75ffi«tT*l 5^rfl^®L. 2 

Ot:^^ib^V^T. 3 6 0 OmA<DmMXM.^MJ±l . OV 

LTto ^(o^^^. 4 5X:^mx(ommmBi^8 o%t^^ 
y). mu^m^m(om\^^^\^±:^^%'&i^i^i^fzo ^tz. 3 

6 0 OmASta-ec^^lJffl^Cf^9 0%i:/c^ fS**icm 
50 (CI. Yb. Lu. Ti. G 3,t^h-^J:^nt^hm\^tlfz^J^ 
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[0 0 7 8] &,±l,ZX<0. *MPJ<^S!^SSrfflV\ $53 
[0 0 7 9] 

imm<r>^^] &.±co^oiic. ^^mizxix.i-£. Wimm 

[HI] *^0^(7?^J£«»Jlcj;S^s/<^yH1Stf OY2O3 



18 



10 



(OCuKailft?rftffl-f-5Xiig|HltFf«r>2 6 = 3 7 — 4 0" 
#3£0 (10 1) ffi(73f-^4^^tfit6{C*f-f-;5e^Scm^ 

i-m 

[HIS] 3^^B^(;5||Jfe^aj{c = 
(DC uK af^^^m-t ^Xl^^ifr<^ 2 6 = 3 7~4 0° 
#j£rc> (10 1) ffi05f— ^3SSAlcMi-5. 2 8 = 3 
7~4 0° i'tia<7) (0 0 1) ffiCOe— ^§fi^B(7>JtB/ 



[mi] 



[112] 




M 



O CM 

I i 



2 3 4 

Y<03(XS96) 




2 4 6 a 10 



[IDS] [1114] 
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[me] 




1 , 1 , : 1 \ 1 , 1 , 1 . ISO 

012345678 

HOkiti-h 'J (mol/l) 



(12) mm mm m 



Fi$^-A(##) 5H028 AA06 CC10 EE05 EE10 FF02 
FF04 HH01 HH03 
5H050 AA04 AA07 BA14 CA03 CB17 
DA02 DA09 DAIO EA12 FA17 
FA18 FA19 GA22 HA01 HA07 
HA08 HA10 HA13 
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